Platinum complex toxicity in cultured renal epithelia.
Cisplatin is a potent antitumor drug but its clinical use is limited by nephrotoxic side effects. We have found recently, that nephrotoxicity of platinum complexes is related to basolateral organic cation transport. In this study, effects of cell culture conditions on platinum complex toxicity and organic cation transport were investigated by an in vitro system that utilizes the high TransEpithelial Electrical Resistance (TEER) of the C7-clone of the MDCK-(Madin-Darby-Canine-Kidney) cells. TEER and caspase-3 activity of cells in microfilter membrane cups were measured after exposure of apical or basolateral membranes to 100 microM cis-, oxali-, or carboplatin. Caspase-3 activity after platinum complex exposure and uptake of the cation ASP+ (4-(4-(diethylamino)styryl)-N-methylpyridinium) of cells on filter membranes and impermeable supports (e.g. culture flasks) were compared. Atomic Force Microscopy (AFM) was used to depict morphometric differences between both culture conditions. In cells on filter membranes, cis-, oxali- and carboplatin induced loss of epithelial monolayer integrity by apoptosis via activation of caspase-3 to different extents. Basolateral application of platinum complexes enhanced toxicity dramatically and uptake of ASP+ from the basolateral side was higher than from the apical medium compartment. Intracellular accumulation of ASP+ was less distinct in cells grown on impermeable supports. Only cisplatin, the most lipophilic investigated complex, induced activation of caspase-3 in these cells. AFM disclosed more prominent cell-cell contacts in cells grown on filter membranes. We conclude that toxicity of hydrophilic substances can be underestimated in cells grown on solid supports, if basolateral transport mechanisms are involved. We suggest that unhindered access to basolateral transporters is responsible for higher levels of organic cation uptake and apoptosis in cells on filter membranes, even though more prominent cell-cell contacts indicate a better barrier function.